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  Facial reconstruction is a technique that allows human skeletal remains to be used to
build a facial image of the target individual during life. This technique is based on data-
bases of facial soft tissue thickness. However, application of this teghnique is facilitated by
accurate information such as age, sex and ancestry. Little information is available from the
skull alone for building face reconstructions, particularly for skulls from juveniles. This
study estimated sex differences from the cranial bases ofjuvenile skulls and observed sig-
nificant differences between male and female in the S-N plane for Japanese children at 6-
to 18-years-old.
Introduction
  Facial reconstruction is a technique of forensic anthropology that investigates facial likenesses
and allows a face to be made using an unknown human skull. The technique is based on databases
offacial soft tissue thicknessi"). When unknown human skeletal remains are found, forensic anthro-
pologists estimate age, sex, ancestry and facial appearance based on skeletal evidence. Next, a foren-
sic artist builds the face using a database of soft tissue thicknesses according to the anthropological
data availablei-5).
  In adults, determination of sex from the skull has been reported by several resesarchers6-i2). How-
ever, sex determination from a juvenile skull has not been reported because characteristic features
are generally considered to be absent'3-i`'. The aim of this study was to differentiate morphological
sex differences from unknownjuvenile human skeletal remains, in order to assist forensic anthro-
pologists and artists.
  In this study, length of the front cranial base was measured using the distance between 2 anthro-
pometric landmarks, the nasion (N) and the sella turcica (S)i5'i6'. The line between these points is
generally called the S-N plane and is used in diagnosis of orthodontic conditions and as a reference
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plane to evaluate growth"-23). Sex differences in this plane have been reported for populations in
England (for orthodontic treatment)2`', but Japanese populations have not previously been de-
scribed. The present study examined sex differences in the front cranial base from pre-pubertal to
sub-adult individuals.
Materials and Methods
liXg.1 : Anthropometric Landmarks and S-N plane on
cephalography and Sella turcica (S) and Nasion
(N).
Table1:
  Measurements were taken using diagnostic
cephalometric radiography (lateral view) from 128
boys (mean age, 12.4 years; range, 7-18 years)
and 112 girls (mean age, 12.2 years; range, 6-18
years) who were undergoing diagnosis of maloc-
clusion in the Department of Oral Radiology at
Matsumoto Dental University. All subjects were
otherwise in good health and were Japanese. In-
formed consent was obtained from parents.
Cepahlometric radiography was performed using
a film-to-tube distance of 165 cm and rigid head
fixation. Skeletal features were traced on acetate
sheets using craniographic methodsi5-23). Next, the
following 2 anthropological landmarks on the sag-
ittal plane were plotted for estimations : S, at the
center of the hypophysial fossa; and N, the inter-
section of the sutures of the left and right nasal
bone and the firontal bone (Fig.1). Distance be-
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tween point S and N was determined. After the measurements were classified for age groups of Åq9,
10-11, 12-13, 14-15 and 16-18 years, they were corrected to true size, as enlargement by a factor of
1.1 occurred in obtaining original measurements, to calculate mean and standard deviation. Statisti-
cal analysis ofdifferences between sexes was performed using StudenVs t-test (Table 1). Finally, S-
N distance was compared with other population data2`' (Table 2). Values of PÅqO.05 were considered
statistically significant.
Results
  Significant sex differences were observed between the Åq9 and 10-11 year age groups (PÅqO.Ol), and
for the 16-18 year age group (PÅqO.05). In each age group, mean S-N length was 1arger for females
than for males until 12-13 year age group. Mean S-N length was significantly smaller for Japanese
males than for British Caucasian males. Conversely, mean S-N length tended to be slightly larger
in Japanese females than in British females.
Discussion
  The aim of this study was to ascertain a method by which sex could be estimated, to allow sex de-
termination and subsequent forensic facial reconstruction for unknown juvenile human skull. Sex
differences were identified for skull cephalometric parameters. Until 11-years-old, girls consis-
tently demonstrated larger measurements than boys, with significant differences in S-N length (PÅq
O.Ol for Åq9 years and 10-11 years). In addition, although no significant difference was observed, S-
N length tended to be slightly larger in girls than in boys at 12-13 years. After 14 years, S-N length
tended to be larger in boys than in girls, with a significant sex difference noted at 16-18 years (PÅq
O.05).
  Table 2 shows that S-N length is larger in British Caucasian boys than in girls at all age groups.
However, unlike British Caucasians, S-N length was 1arger in Japanese girls than in boys until 13-
years-old, then was larger in Japanese boys compared to girls.
  Sex differences between Japanese boys and girls appear attributable to a lag in growth for boys
compared to girls. From pre-puberty to puber'ty, S-N length is larger in Japanese girls than in boys.
Girls finish growing in puberty earlier than boys, resulting in a lack of sex differences at 12-15
years. After puberty, S-N length is larger in boys than in girls. Differences in growth patterns be-
tween Japanese and British Caucasian children could be attributable to morphological differences in
skull shape among these groups. Skull length is similar between Mongoloids and Caucasians, but
skull width is larger for Mongoloids than Caucasians. These differences could be reflected in the pre-
sent findings.
  In future research, the author intends to use current techniques to examine sex differences among
the adult Japanese population and compare results with those found in other populations.
Conclusion
  The present study reports aspects of sex determination for unknown juvenile human skulls. S-N
length (cranial base length) is usefu1 for unknown juyenile Mongoloid skulls at under 11-years-old
or over 16-year-sold. On the investigation scene, S=N length can be ob9ained directly from the skull
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without cephalometric radiography if the brain has been extracted. When precise age investigation
has been performed, the methods described in the present study could help to clarify sex for the
above ages.
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